The aim of the study was to examine factors explaining few sickness absence hours (=SAH) among forest industry employees. Methods: The source population consisted of 636 forest industry employees in Finland, of which 140 were used as cases (SAH ≤ 1.5% during the past 6.5 years). Controls (140) were randomly selected from the source population (SAH > 1.5%). The study data were collected via a questionnaire. The response rate was 65.4% (mean age 48.5 years, men 67%). Discriminant and log-linear analysis were used to examine the relationships between variables and study groups. Results: Workers are more likely to have few sickness absences when their overall subjective health condition is better, musculoskeletal symptoms are fewer, relationship with supervisor is good, and psychological resources are at a lower level. The explanatory factors predicted 60.7% of participants into the correct categories: 75% of the research cases and 43.3% of controls. When gender and age were added into the model, age was not significant. Gender displaced relationship with supervisor as a factor explaining a low level of sickness. The probability of having only a few sickness absence hours was 2.4 times greater for men than women. Conclusions: Health condition, musculoskeletal symptoms, and relationship with supervisor are factors that should be considered when designing methods of health-promoting strategies aimed at increasing employee presence at work, particularly among women. However, the more unexpected association between a lower level of psychological resources and a low level of sickness absence merits further investigation.
Introduction
The aim of the Finnish government is to promote the protection of workers as well as raise productivity and employment and prolong working careers. Achieving these objectives requires, in particular, improvement in the quality of working life, skill development, good coping ability and good management (1).
Many predictors of sickness absence have been already identified. For example in their systematic review and meta-analysis, the predictors of sickness absence identified by Duijts et al. (2007) were being unmarried, experiencing psychosomatic complaints, using medication, experiencing burnout, suffering from psychological problems, having low job control, having low decision latitude, and experiencing no fairness at work (2). Michien and Williams (2003) , in their systematic review, focused on psychological ill health and sickness absence. They found out that the key work-related factors associated with psychological ill health and sickness absence were working long hours, work overload and pressure and the effects of these on personal lives, lack of control over work, lack of participation in decision making, poor social support, and unclear management and work roles (3).
In addition these systematic reviews, several more recent cross-sectional studies (4-9) have reported associations between a high level of sickness absence and various negative physical, psychosocial, socioeconomic and work environmental factors, such as overweight (2), physical inactivity (10), dissatisfaction with psychosocial work conditions (9,7), and social differences in physical work conditions (6). Further, according to Coggon et al. (2013) , absence from work attributed to musculoskeletal illness absence was more frequent in groups with greater time pressure at work, lower job control and more adverse beliefs about the work-relatedness of musculoskeletal disorders as a cause of attributed to musculoskeletal illness (5).
Prospective cohort studies (10-16) in turn have reported the predictors of high sickness absence to be poor health, low work ability (16), restricted support outside of work (12), mental disorders (14), low job satisfaction and poor working postures and movements (11). In addition, among women, the predictors of high sickness absence were early working life history of absence and factors relating to a poor social environment, while among men the predictors were low achievement at school and father's lack of employment (13).
Only a few studies have focused on sickness absence and manufacturing-industry or forest/paper industry employees, In a cohort study conducted among employees of a Finnish food industry company, Siukola et al. (2011) found that increased sickness absence days during a four-year follow-up were associated with increased poor working postures and also with deteriorated team spirit and reactivity among younger counterparts (<50 years) (15). Pahkini et al. (2010) in their cross-sectional study among Finnish paper industry employees found that the most common causes of longer lasting sickness absence (≥10 days) was explained by stress and burnout, number of work tasks, perception of job as rewarding, operations of managers and workgroups, perceived justice of management, methods of management and management of organizational change, occupational healthcare policies and workers' health behaviors indexed by such as smoking, alcohol consumption and body mass index (17).
Many researchers have been interested in the factors that influence sickness absences, while the factors that influence a low level of sickness absence is understudied. According to the qualitative thematic analysis by Stoetzern et al. (2013) , the organizational factors that explained low levels of sickness absence among nonspecific working age cohorts in Sweden were companies' strategies and procedures for managing leadership, employee development, communication, employee participation and involvement, corporate values and visions, and employee health (18). Schell et al. (2013) , in a cross-sectional study conducted among different occupational groups in two Swedish companies, employees with "no history of sick-leave" reported less work-related musculoskeletal pain, work-related stress, sleep disturbances, worry about their health, "sick-presenteeism", monotonous work, bent and twisted working positions and exposure to disturbing noise than those with a history of sick-leave. They also reported better health, support from superiors, having influence on their working hours and on evening and week-end working, longer working hours per week and more regular physical training. Socio-demographic factors were less important than gender, and differences in responses between occupational groups were also found (19).
The University of Jyväskylä and a forest industry company in Finland started a research project in autumn 2012, focusing on two factories. The principal goal of the larger project was to examine the factors related to being present at work and well-being. The aim of the present study was to investigate the possible factors related to the sickness absence ratio of employees in the sawn timber and wood products industry.
Subjects and Methods
Subjects: This study was a descriptive cross-sectional investigation of a group of forest industry workers at two locations in Finland. The source population consisted of 636 forest industry employees [timber and wood products employees (n = 600) and office workers (n = 36)]. The eligibility criteria were a low level of sickness absence, ≤ 1.5% during the period January 2006-June 2012. The definition of a low level of sickness absence (in hours) was determined before the data collection by the project team, which included the two personnel manager leaders of the forest industry, four researchers and one occupational health specialist. Employees meeting the low level of sickness absence criterion (N = 140; 22% of the source population) were then selected for the analysis. Controls (N = 140), randomly selected from the source population in workplace clusters (n = 5), were employees with sickness absence hours above the low level, i.e., > 1.5% during the period January 2006-June 2012. The whole study group comprised 280 employees, of whom 90 were women (32%) and 189 men (67%).
Data were collected via a questionnaire sent to the employees selected for the study during December 2012 to January 2013. The overall response rate was 65.4%. The respondents' mean age was 48.5 (SD 8.1) years. The two study groups did not differ significantly in age; however, women were over-represented in the control group the (Pearson Chi-Square p = 0.001). The educational level of the participants in both groups was mainly vocational school (46%) or basic education (20%) and the distribution of subjective occupational physical activity according to the questionnaire by Mälkiä (1996) was 7% "light sedentary work" (1.75 MET (= metabolic equivalent), =), 26% "other sedentary work" (2.5 MET), 21% "physically light standing work or light work involving movement" (3.5 MET), 37% "medium heavy work" (5.0 MET) and 8% "heavy manual work" (7.25 MET) (20). More detailed individual-level information on the physical and psychological functioning, work ability and well-being of the study population and between the study groups are shown in Figure 1 and Table 1 . The study was approved by the ethical committee of the University of Jyväskylä, Finland (12.11.2012) . 
Measurements
Prevalence of musculoskeletal ache, pain, discomfort and self-reported restriction on participation in daily activities (yes/no) during the past 12 months owing to musculoskeletal symptoms was measured by Standardized Nordic questionnaires. The estimated nine anatomical areas were neck/back of the head (= neck), shoulders, elbows, wrists/hands, upper back, low back, hips, knees and ankles/feet (21-22) with headache included as a symptom (23). We then calculated a sum index (scale 0-20), which we labelled musculoskeletal symptoms. The reliability and validity of the Standardized Nordic Questionnaire are acceptable (22-23).
Working ability was measured by the five work ability index items: subjective estimation of present work ability compared with lifetime best (scale 0-10), subjective work ability in relation to the physical (scale 1-5) and mental (scale 1-5) demands of the work, subjective estimation of work impairment due to diseases (scale 1-6) and own prognosis of work ability after two years (scale 1-3) (24-26). The sum of these five items divided by their maximum values (scale 0.9-5) was labelled working ability. In addition, we used three work ability index items measuring psychological resources: enjoying daily tasks (scale 1-5), activity and life spirit (scale 1-5) and optimistic about the future (scale 1-5). From these three items, we calculated a sum index (scale 3-15) which we labelled psychological resources. The reliability and validity of the work ability index and its items are acceptable (25-28). Self-estimated subjective health condition was measured on an ordinal scale (scale 1-10). On the scale, 0 represents a very poor state of health and 10 the best possible state ofhealth. The question asked (subjective estimation of present work ability compared with the lifetime best) was developed from the items in the Work Ability Index.
Work engagement was assessed by the Utrecht Work Engagement Scale (UWES), which assesses vigor (items 1-3), dedication (items 4-6) and absorption of work (7-9) (29). The questionnaire comprises either nine (UWES 9) or seventeen (UWES 17) questions. In this study, we asked seven questions (3-9) from the UWES 9. Each question was answered on a rating scale from 1 (never) to 7 (daily). A higher the total score indicates betters work engagement (29). We calculated a sum index from these seven items, which we labelled work engagement (scale 7-49). According to Schaufeli et al. (2006) and Hakanen (2009, p. 20) , the validity of the UWES-9 is acceptable (29-30). The UWES-9 scores have acceptable psychometric properties and the instrument can be used in studies on positive organizational behavior (30). In addition we asked participants to rate their co-operation with their superior, using two items, "Talk with supervisor" and "Assistance from supervisor (response scale: 1-7; 1 = never, 7 = daily). We then calculated a sum index from, which we labelled relationship with supervisor (scale 2-14).
The sense of coherence questionnaire (SOC) comprises either 29 (long, SOC-29) or 13 (short SOC-13) questions. In this study, we used the short version, which has 5 items on comprehensibility, 4 on manageability and 4 on meaningfulness (31-32). The rating scale ranged from 1 to 7 (1 = seldom or never, 7 = often). The total score thus range between 13 and 91, with higher scores indicating a better sense of coherence (31). The SOC scale seems to be a reliable, valid, and cross-culturally applicable instrument for measuring how people manage stressful situations and stay well (33).
Physical activity at work was assessed on a seven-point scale, which was accompanied by illustrations and descriptions of the various types of work corresponding to each scale point. The scale units range from light work to extremely strenuous work (1 = light sedentary work, 5 = Heavy manual work; 1.75 to 7.25 METs) (20, (34) (35) . The scale has acceptable reliability and validity (26).
Maximum oxygen uptake (= V0 2 max) was used the criterion of cardiorespiratory fitness. VO 2 max is the product of maximal cardiac output (L/min or mL 0 2 x kg-1 x min-1) (36). Maximum oxygen uptake was measured by a questionnaire without using an exercise test (N-Ex). Maximum oxygen uptake was measured according to gender, age, body mass index (= BMI), and self-reported physical activity (score: 1 = avoids walking or exercise (for example, always uses elevators, drives whenever possible instead of walking), 7 = Spends more than 3 hours per week in strenuous leisure time physical activity). In a variable sample of normal adults, the N-Ex models were more accurate than the well-established Åstrand sub maximal models. The major limitation of the N-Ex models is poor discrimination between highly fit individuals. This may be related to the scoring of the activity code scale (37). The reliability and validity of the physical activity at work is acceptable (26).
Education was assessed on a nine-point scale which was accompanied by illustrations and descriptions of the various categories of education. The scale units range from 1 = basic education to 9 = university master's degree.
Statistical Analysis
The aim of these analyses is to predict the probability of having only a few sickness absence hours. Two groups of people are studied, those who have had only a few sickness absence hours and others (SAH ≤1.5% / >1.5%). Since the dependent variable is dichotomous, discriminant analysis is used to find the factors that have the greatest impact on group assignment and logistic regression is used to find the factors that explain an employee having only a few sickness absence hours.
The potential influential factors are the independent variables in the analysis and can be continuous or categorical. In the first logistic regression model these comprised all the 11 variables (musculoskeletal symptoms, working ability, psychological resources, self-estimated subjective health, work engagement, relationship with supervisor, sense of coherence, physical activity at work, maximum oxygen uptake, self-reported physical activity and education). The Wald statistic is used in selecting the significant explanatory variables in the model. In the adjustment analysis, age and gender were included as independent variables in the first final logistic regression model.
Logistic regression is a special case of generalized linear models for Bernoulli distributed variables. The link function logit represents the expectation value of the responses as linear predictions of the explanatory variables. An assumption of the independence of the responses holds if the sickness absence of individuals can be expected to be independent.
Results
First model: subjective health condition, musculoskeletal symptoms, psychological resources, and relationship with their supervisor assigned predicted 60.7% of the participants into the correct categories: 75% of the cases and 43.3% of the controls. Employees are more likely have a low level of sickness absence when their overall subjective state of health is better, musculoskeletal symptoms are fewer, relationship with their superiors is good and psychological resources are at a lower level. The final model is introduced in Table 2 . Second model: in the adjustment analysis, when gender and age were added as independent variables in the first final model, age was not significant. Gender displaced relationship with supervisor as a factor explaining a low level of sickness absence. The probability of having only a few sickness absence hours was 2.4 times greater for men than women. Final model is introduced in Table 3 and Figure 2 . 
Figure 2 Effects of the Variables Explaining the Probability of Having Only a Few Sickness Absence Hours

Discussion
The factors protecting against sickness absences have hardly been studied, despite the fact that being present at work is national economic importance. In this study, the main findings were that those employees are more likely to have little sickness absence when their overall subjective state of health is better, musculoskeletal symptoms are fewer and they have a better relationship with their superiors. Comparing the present results with previous ones is problematic because the protective factors have been little studied and the study populations, work demands, study designs and measurements used have varied widely.
In our study, a low level of musculoskeletal symptoms includes both "prevalence of musculoskeletal ache, pain, discomfort" aspect and "self-reported restriction on participation in daily activities because of musculoskeletal symptoms". Even if the measurement had been different, our results would still support Schell et al. (2013) and Pahkinin et al. (2010) , who found that a higher level of musculoskeletal symptoms were associated with a higher level of sickness absences (19,17). Schell et al. (2013) found an association between a low level of pain (neck, shoulder and upper and low back pain) and a low level of sickness absence in different occupational populations in Sweden, and Pahkinin et al. (2010) found that the most common causes of longer lasting sickness absence were episodes of musculoskeletal disorders among paper industry workers in Finland. Similar support was found also for employees' self-rated state of health (19, 17) . Our study, in line with Schell et al. (2013) and Stoetzer et al. (2013) , found a positive association between self-rated state of health as good and a low level of sickness absence (19, 18) .
In this study, a high quality relationship with one's supervisor was measured by employees' experiences of "how often they talk with their supervisor" and "how often they get assistance from supervisors". Our study result supports the findings of Schell et al. (2013) and Stoetzer et al. (2013) of a positive association between support from superiors and being present at work (19, 18) . These results are also in line with findings for sickness absence (3, 7, 9) . For example, in their systematic review, Michien and Williams (2003) found an association between poor management style, including low social support, and sickness absence (3).
According to the meta-analysis by Duijts (2007) , various psychosocial problems increase sickness absence (2). In contrast, in our study a lower level of psychological resources was one factor explaining a lower level of sickness absence. In our study, psychological resources were measured by three questions: "enjoying daily tasks", "activity and life spirit" and "optimistic about the future". In the future, this unexpected connection between a low level of psychological resources and a low level of sickness absence should be investigated more closely. One possible explanation for this result may reside in the nature of the phenomenon of interest; the participants were not being asked directly about psychological or psychosocial problems. Could our "psychological resource factor" be more a precursor or risk factor for burnout ? Gockel et al. (2004) , for example, showed that perfectionism and self-sacrifice were risk factors for burnout, low work ability and absenteeism in five different companies in Finland (38). Michien and Williams (2003) , in their systematic review, also found that key work-related factors associated with psychological ill health and sickness absence included long working hours, work overload and pressure, and the effects of these on personal lives (3).
No statistically significant age differences between the study groups were observed in our study. However, women were over-represented in the control group. Because of these possible potential sources of bias we considered it important to perform a second adjustment analysis, where age and gender were included as independent variables in the first final logistic regression model. When this was done, age remained non-significant, but gender displaced the factor "relationship with superior". Gender-related differences have been found in other studies, for example in Mittendorfer-Rutz et al. (2013) , where among women the predictors of high sickness absence were early life history of sickness absence and poor social environment, while among men the predictors were low educational achievement and father's lack of employment (13). Löve et al. (2013) found an association of sickness absence with social class and physical work conditions, particularly in women (6). In our study, age was not significant, whereas Siukola and colleagues, in a cohort study of workers in a Finnish food industry company, found a significant role for age: a higher number of sickness absence days were associated with deterioration in team spirit and reactivity, but only among the younger participants (15). As our study focused mainly on employee work-related factors, it would also be important in future research to take more into account employees' socioeconomic and physical environmental factors.
This study has followed the guidelines developed by Elm et al. (2007) for reporting on the methodological quality of observational case-control studies (39). All the STROBE Statement items on the checklist have been taken into account, although care must nevertheless be taken in generalizing the results of our study as the samples were relatively small. However, the strengths of the study were the relatively high response rate (65.4%) and very high response rates, with only a few missing values, for certain sections of the questionnaire (97-100%): work engagement (97%), relationship with supervisor (97%), physical activity at work (99%) and maximum oxygen uptake measurements (99%). In addition, because there were no statistically significant differences in the sickness absence ratio between those returned the questionnaire and those who did not, there was no selection bias in the sickness absence ratio of the study groups.
Detailed analysis of the data showed that equality of the covariance matrices was not obtained (Box's M, P = 0.039) when the variables working ability, sense of coherence, education, psychological resources, subjective health condition, maximum oxygen uptake, self-reported physical activity, physical activity at work, musculoskeletal symptoms, work engagement and relationship with supervisor were included in the analysis. Box's M statistic is used to test for the homogeneity of the covariance matrices, which is an assumption in discriminant analysis. The assumption of the equality of the covariance matrices was obtained by omitting education. When education was included, the analysis assigned 60.7% of the participants into the correct categories. The corresponding value for the analysis excluding education was 59.6%, and hence there was no major loss of information. In logistic regression models there are several different R-square measures (e.g., Hosmer and Lemeshow's, Cox and Snell's and Nagelkerke's) and they all give different values because they measure the multiple correlation in a different way. They don't have the same simple interpretation as R-square has in linear regression models. Therefore the r-square value is not included in the results.
Our results provides a broad and meaningful profile of the health status of forest industry employees (timber and wood products employees), which can be used as a clinical tool in designing human resources management and health-promoting strategies. In the workplace studied here, health-promoting should be directed, first, at reducing musculoskeletal symptoms and improving health status and, second, at improving relationship with superiors, particularly among women. More attention in the workplace should also be paid to psychological resources, or mental stress at work and to the working atmosphere, despite the fact that the results on psychological resources were conflicting and confusing. Overall, on the organizational or company level there is an urgent need to develop and study health-promoting strategies, and strategies for managing health-related organizational factors, to promote being healthily present at work.
Conclusions
Musculoskeletal symptoms, employees' state of health, and employees' relationships with superiors are factors that merit consideration when planning organizational health-promoting strategies, particularly among women. However, future research should delve more deeply into the unexpected association between a lower level of psychological resources and a low level of sickness absence as well as additional factors explaining being present at work in different working populations. As we were not able to take into account all of the possible work-related physical, psychological or environmental factors, and as the samples were relatively small, care must be taken in generalizing the results of our study.
